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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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Application Papers 
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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-20 and 22-36 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention, "at least one reagent that is capable 
of undergoing a selective chemical interaction with said first chemical species to be 
detected to yield at least one optically detectable interaction product, said optically 
detectable interaction product comprising a second chemical species .... Then later in 
line 21... wherein said identity of said interaction product provides an identity of said 
second chemical species ." A second chemical species is not discussed in the instant 
applications specification in a manner where the optically detectable interaction product 
comprises a second chemical species. The only mention in the specification paragraph 
35 of second chemical species to be detected is "More than one opto-acoustic wave 
sensing element or sensor, each having a different coating and reagent, may be 
dropped into the same well for the detection of different chemical species that are likely 
to be in the well." There is no mention of a second chemical species arising from an 
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optically detectable interaction product. The Examiner understands what the applicant 
is trying to claim but suggests rewording claim 1 to more of the information provided in 
the specification. Even then the prior art still teaches each and every limitation. 

In response to applicant's arguments filed on 10/07/05 "Applicant wishes to point 
out to the Examiner paragraphs [0033], [0039] and [0041] of the present 
application... the polyethyleninmine and the N N-dialkylethylenediamine each represent 
the reagent within the coating disposed on at least one portion of the acoustic wave 
element, and the polyglycinaminde and the N, N-dialkylethylenediamine represent the 
"second chemical species" as claimed." The chemical species to be detected is TCE. 
The reagent is polyethylenimine, which reacts with the first chemical specie TCE and 
produces polyglycinamide an interaction product of the reaction between TCE and 
polyethylenimine (reagent). Polyglycinamide (interaction product) can be quantitatively 
determined by absorbance IR EM radiation at 6.03 micrometers. Therefore there is only 
one chemical species to be detected and that is TCE. Polyglycinaminide cannot be 
referred to as a second chemical species because it in itself is an interaction product (a 
side reaction product) from the first chemical species. Therefore two chemical species 
are not detected, only one chemical species and an interaction product (a side reaction 
product) of the first chemical species. 

Further discussion, claim 1 recites "at least one reagent (polyethylenimine) that is 
capable of undergoing a selective chemical interaction with said first chemical species 
(TCE) to be detected to yield at least one optically detectable interaction product 
(polyglycinamide), said optically detectable interaction product comprising a second 
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chemical species (there is not one because polyglycinamide is directly measured by IR 
EM radiation). 

Same goes with equation 2 on page 13. N,N-dialkylethylenediamine (reagent) 
reacts with TCE (first chemical specie) to yield N,N-dialkylglycinaminde (interaction 
product) which is detectable. There is no second chemical species. 

Claims 1-20 and 22-36 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. An irreversible reaction is described 
in the specification. 

Claims 1-20 and 22-26 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. The specification cites specific reactions that one of ordinary skilled in the 
art would not relate to an irreversible reaction. Claim 1 contains an irreversible reaction 
that is not described in the specification in such a way as to enable one skilled in the art 
to use the invention. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

Claims 1-4,6-9,17-20,22-26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Furuki et al. (USPN 5,41 1 ,709). 

Furuki discloses a gas detector for simultaneously detecting a kind of gas to be 
detected and a gas concentration by simultaneously effecting adsorption measuring 
type gas detection and optical gas detection. The gas detecting element comprising a 
gas sensitive thin film disposed on a piezoelectric vibrating element (SAW) and adapted 
to generate fluorescence or phosphorescence upon chemical interaction (electronic 
interaction) with the gas of interest and irradiated with a light. The dye (reagent) 
interacts with a first chemical species (gas of interest) to yield at least one optically 
detectable interaction product (the fluorescence). The second chemical species would 
be the fluorescence produced by the chemical interaction of the gas with the dye. A gas 
of interest is reduced or oxidized by chemical interaction with the dye which produces a 
product with a second chemical species which gives rise to the fluorescent detection. 
The element further comprises a light receiving element for receiving the fluorescence 
generated from the gas sensitive thin film and adapted to detect the intensity of the 
fluorescence. The wave-sensing element (SAW) comprises two electrodes coupled to 
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the wave element (col. 10, lines 51-56); a coating being disposed on the entire wave 
element (col. 10, lines 54-59, fig.4, col. 11, lines 6-17); a source of EM radiation 
optically coupled to the wave sensing element, the radiation is modified by the 
interaction with the gas sensitive thin film which produces a modified EM radiation which 
can be matched to identify a product (col. 6, lines 38- col. 7, line 56); a first detector for 
detecting a change in a wave sensing element (mass ;col. 6, lines 9-37, col. 1 1 , lines 
39-68); a second detector for detecting an optical property (col. 6, lines 38- col. 7, line 
56). Furuki discloses any oscillator circuit having piezoelectric vibrating element a 
transistor circuit, a TTL circuit, a C-MOS circuit or the like similar to those used for 
ordinary usages can be used (QCM, TSM). Furuki discloses a gas sensitive thin film 
layer has a property of adsorbing a gas to be detected, such as oxidizing and reducing 
gases include NOx, SOx, C2, 03, C02, CO an organic acids NH3, H2S an organic 
amine and the like, organic solvent gases including various alcohols, acetone, 
chloroform, tirchloroethylene, hexane, benzene, toluene, and the like, perfumes of such 
as ester, anesthetics and so on. It is inherent that the thin layer be porous because 
gases are adsorbed onto and into the thin layer. Regarding the property of the opto- 
acoustic wave sensing element being irreversible, the apparatus of Furuki allows this as 
long as a sample stream which contains a sample to be detected is present. Furuki 
does state that once a pure air gas is allowed to pas by the detector, the two signals 
recovered to their original values. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 1 03(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 5,10-16, 31-36 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Furuki et al. (USPN 5,41 1 ,709) in view of Ebersole et al. (USPN 

5,756,279). 

Furuki discloses a gas detector for simultaneously detecting a kind of gas to be 
detected and a gas concentration by simultaneously effecting adsorption measuring 
type gas detection and optical gas detection as described above. 

Furuki does not teach specific polymeric materials that the gas sensitive thin film 
layer is made of, or the thickness of the thin film. 

Ebersole discloses an optical acoustic wave sensor for detecting an analyte in a 
liquid sample. The sensor comprises an optical acoustic wave sensing element 
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(QCM,SH-APM, piezoelectric oscillator SAW, waveguide, col. 6, lines 59-67, col. 9, 
lines 5-14) having two electrodes coupled to an acoustic wave element (col. 8, lines 48- 
61); a coating (poly(methyl methacrylate) col. 11, lines 18) being disposed on the 
acoustic wave element which undergoes a chemical interaction with chemical species to 
be detected to yield an optically detectable interaction product (col. 9, lines 17-50, col. 
14, Iine61- col. 15, line 30); a source of electromagnetic radiation optically coupled to 
the acoustic wave sensing element (col. 9, lines 32-50); a first detector for detecting a 
change (mass, viscoelastic col. 4, lines 27-39; col. 4, lines 59-61) in a property of the 
optical acoustic wave sensing element (col. 8, lines 48-67); a second detector for 
detecting an optical property of the interaction product (col. 9, lines 32-50); the QCM is 
an AT-cut and a BT-cut quartz crystal (col. 7, lines 4-7); the polymeric coating has a 
thickness between 10 nm and 100 micrometers (col. 4, lines 1-5; col. 9, lines 60-67); the 
optical waveguide is an optical fiber (col. 3, lines 9-19). It would have been obvious 
one of ordinary skill in the art to modify Furuki to include the polymeric material and 
thickness of Ebersole because it is known in the art that porous polymeric materials of 
Ebersole are used in SAW sensor to detect along with the thickness of the film layer. 

Claims 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Furuki et al. (USPN 5,41 1 ,709) in view of Ebersole et al. (USPN 5,756,279) as applied 
to claims 5,10-16 above, and further in view of Friedman (USPN 5,547,877). 

Furuki discloses an optical acoustic wave sensor for detecting an analyte in a 
gas sample. 
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Furuki does not teach detecting chemicals in the group consisting of halogenated 
hydrocarbons such as TCE trichlorethane and trihalomethanes. 

Friedman teaches detecting halogenated hydrocarbons which react with pyridine 
or alkyl-substituted compounds of pyridine to yield colored products in the presence of a 
strong base. Colored reaction products of chloroform, bromodichloromethane, 
chlorodibromomethane, bromoform and TCE strongly absorb at wavelengths of 538- 
540nm. Therefore it would have been obvious to one having an ordinary skill in the art 
to modify Ebersole to use a polymeric layer that contains a pyridine or alkyl-substituted 
compound because of the specific reaction with halogenated hydrocarbons which 
produce a colored product. 

Response to Arguments 

Applicant's arguments with respect to claims 1-20 and 22-36 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel P. Siefke whose telephone number is 571-272- 
1262. The examiner can normally be reached on M-F 7:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill A. Warden can be reached on 571-272-1700. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Sam P. Siefke 





December 22, 2005 



